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Description 

TELESCOPING ROOF RACK ASSEMBLY 
FOR A VEHICLE HAVING A TRUCK BED 

Background of Invention 

[0001] The present invention relates generally to vehicles, and 
more particularly to rack assemblies for vehicles having 
truck beds. 

[0002] Rack assemblies for securing various objects within the 
truck beds of vehicles are well known. Typically, these 
rack assemblies are aftermarket accessories that are at- 
tached to the vehicle for the purpose of transporting rela- 
tively large objects. Examples of these large objects can 
include lengthy ladders, panes of glass, furniture, bikes, 
canoes, or a variety of other objects. 

[0003] An adjustable rack assembly for accommodating objects 
of different lengths is disclosed in U.S. Patent No. 
5,192,107. The "107 patent discloses a multi-sectioned 
frame assembly having a front section and a rear section. 
Each section comprises a pair of opposing frame units ex- 



tending substantially upward from the sidewalls of the 
truck bed, as well as a plurality of cross members con- 
necting the opposing frame units. The front section is 
fixedly attached to a front portion of the sidewalls that 
define the truck bed. The rear section is telescopically fit- 
ted within the front section. In this regard, the rear sec- 
tion can be fully retracted within the front section, can be 
fully extended therefrom toward the rear of the truck bed, 
or otherwise placed in a position therebetween. In this re- 
spect, the rack assembly may allow objects with various 
lengths to be attached to the vehicle. 

[0004] a drawback of this rack assembly is that the cross mem- 
bers may be fixed to the frame units at a height which 
prevents relatively tall objects from being placed in the 
truck bed. Moreover, even when the rack assembly is in a 
fully retracted position, the rack assembly still occupies a 
substantial portion of the truck bed. Therefore, a sub- 
stantial portion of the truck bed can still remain inaccessi- 
ble to relatively tall objects, even with the rack in a fully 
retracted position. 

[0005] Therefore, it would be desirable to provide an adjustable 
rack assembly that allows objects of various heights, 
widths, and lengths to be placed in and secured within the 



entire truck bed of a vehicle regardless of the position of 

the rack. 
Summary of Invention 



[0006] The present invention provides a telescoping roof rack as- 
sembly for attachment to a vehicle having a truck bed. In 
one embodiment, the telescoping roof rack assembly is 
comprised of a roof rack section and a truck bed section. 
The roof rack section includes a first pair of supports that 
are fixedly attached to a roof of the vehicle. These sup- 
ports are positioned substantially parallel to each other 
and generally along a longitudinal axis of the vehicle. The 
truck bed section includes a second pair of supports that 
are telescopically coupled to the first pair of supports of 
the roof rack section. Additionally, the second pair of 
supports have a pair of pillar members extending sub- 
stantially downward therefrom for slidably coupling to the 
sidewalls that define the truck bed. 

[0007] The telescoping roof rack assembly is moveable between 
a retracted position and a fully extended position. In the 
retracted position, the first pair of supports substantially 
overlaps the second pair of supports. As a result, the 
truck bed section allows for unobstructed use of the truck 
bed while still permitting an object to be mounted to the 



roof rack section of the rack assembly. In the extended 
position, the truck bed section is extended substantially 
across the length of the truck bed thereby allowing a 
lengthy object to be mounted to both the roof rack sec- 
tion and the truck bed section. 

[0008] one advantage of the present invention is that a telescop- 
ing roof rack assembly is provided that allows for unob- 
structed use of a truck bed of a vehicle when the rack as- 
sembly is in a fully retracted position. 

[0009] Another advantage of the present invention is that a tele- 
scoping roof rack assembly is provided that allows for a 
variety of different shaped and different sized objects to 
be mounted to a vehicle, even with the roof rack in a fully 
retracted position. 

[0010] yet another advantage of the present invention is that a 
telescoping roof rack assembly is provided that can en- 
close tall objects within the truck bed under a protective 
arched covering. 

[001 1] other advantages of the present invention will become 

apparent when viewed in light of the detailed description 

of the preferred embodiment when taken in conjunction 

with the attached drawings and appended claims. 
Brief Description of Drawings 



[0012] FIGURE 1 is a perspective view of a telescoping roof rack 
assembly in a fully extended position and integrated 
within a vehicle having a truck bed, in accordance with 
one embodiment of the present invention. 

[0013] FIGURE 2A is a side view of a telescoping roof rack assem- 
bly in a fully retracted position and integrated within a ve- 
hicle having a truck bed, in accordance with one embodi- 
ment of the present invention. 

[0014] FIGURE 2B is a side view of a telescoping roof rack assem- 
bly in a fully extended position and integrated within a 
vehicle having a truck bed, in accordance with one em- 
bodiment of the present invention. 

[0015] FIGURE 2C is a side view of a telescoping roof rack assem- 
bly in an intermediate position and integrated within a ve- 
hicle having a truck bed, in accordance with one embodi- 
ment of the present invention. 

[0016] FIGURE 2D is a side view of a telescoping roof rack as- 
sembly in a fully extended position with an arched cover 
enclosing a space within a truck bed of the vehicle, in ac- 
cordance with one embodiment of the present invention. 

[0017] FIGURE 3A is a cross-sectional view of the telescoping 
roof rack assembly shown in Figure 2A, as taken along 
line 3A-3A. 



[0018] FIGURE 3B is a partially cutaway view of the telescoping 
roof rack assembly shown in Figure 1, as taken along line 
3B-3B. 

[0019] FIGURE 3C is a partially cutaway view of a telescoping roof 
rack assembly in a fully retracted position, as taken along 
a longitudinal axis of the rack assembly. 

[0020] FIGURE 3D is a partially cutaway view of a telescoping roof 
rack assembly adapted for lengthy extension, as taken 
along a longitudinal axis of the rack assembly, in accor- 
dance with a another embodiment of the present inven- 
tion. 

[0021] FIGURE 4 is a partial cross-sectional view exemplifying a 
slidable engagement between a pillar member of a tele- 
scoping roof rack assembly and slotted rail integrated on 
a sidewall of a vehicle, in accordance with one embodi- 
ment of the present invention. 

[0022] FIGURE 5A is a partially cut away top view exemplifying a 
fastener coupled to a slotted rail, in accordance with one 
embodiment of the present invention. 

[0023] FIGURE 5B is a partial cross-sectional view of the fastener 
and slotted rail shown in Figure 5A, as taken along line 
5B-5B. 

[0024] FIGURE 5C is a partial cross-sectional view of the fastener 



and slotted rail shown in Figure 5A, as taken along line 
5C-5C. 

[0025] FIGURE 6A is a partially cut away top view of a fastener 

and a slotted rail, in accordance with another embodiment 

of the present invention. 
[0026] FIGURE 6B is a partial cross-sectional view of the fastener 

and the slotted rail shown in Figure 6A, taken along line 

6B-6B. and 

[0027] FIGURE 7 is a logic flow diagram illustrating one method 
for manufacturing a telescoping roof rack assembly, in 
accordance with one embodiment of the present inven- 
tion. 

Detailed Description 

[0028] | n the following figures, the same reference numerals are 
used to identify the same components in the various 
views. 

[0029] Referring to Figure 1, there is shown a perspective view of 
a telescoping roof rack assembly (hereinafter referred to 
as "rack assembly") 10 in a fully extended position and at- 
tached to a vehicle 12 having a truck bed 14, in accor- 
dance with one embodiment of the present invention. 

[0030] The rack assembly 10 is moveable between a fully re- 
tracted position (as shown in Figure 2A) and a fully ex- 



tended position (as shown in Figure 2B). 

[0031] Referring specifically to Figure 2A, in the fully retracted 
position, the rack assembly 10 permits unobstructed use 
of the truck bed 14 such that objects of various shapes 
and sizes may be placed therein. In other words, when the 
rack assembly 10 is fully retracted, no part of the rack as- 
sembly 10 surrounds the truck bed 14 in a manner that 
can substantially impair the use of the space within, 
above, and around the truck bed 14. In this regard, rela- 
tively large and tall objects, such as furniture or appli- 
ances, can be easily placed in the truck bed 14 without in- 
terference from the rack assembly 10. Also, the rack as- 
sembly 10 in the retracted position may still allow for 
smaller-sized objects to be mounted thereto so as to se- 
cure those objects to the roof 16 of the vehicle 12. 

[0032] Referring now to Figure 2B, in the fully extended position, 
the rack assembly 10 extends substantially across the 
length of the vehicle 12 and over substantially the entire 
truck bed 14. This structure allows for lengthy objects to 
be mounted to the vehicle 12. By way of example, a ca- 
noe, a lengthy ladder, or lengthy ductwork may be se- 
cured to the top of the rack assembly 10. In addition, 
more objects may be placed within the space in the truck 



bed 14 underneath the rack assembly 10. 

[0033] Referring now to Figure 2C, the rack assembly 10 may 
also be placed in an intermediate position located be- 
tween the fully extended position and the fully retracted 
position. Positioning the rack assembly 10 in this manner 
allows for a variety of different shaped and different sized 
objects to be secured to the vehicle 12. For example, 
moderately lengthy objects, i.e. a kayak or skis, may be 
secured to the top of the rack assembly 10. Additionally, a 
relatively tall object, i.e. a bookshelf, may be placed in a 
rear section of the truck bed 14 that is not covered by the 
rack assembly 10. Finally, smaller-sized objects may be 
placed in a front section of the truck bed 14 underneath 
the rack assembly 10. It will also be understood that these 
taller objects or items can be tied to the rack assembly 10 
to firmly secure them within the truck bed 14. 

[0034] | n addition to the examples described above and illus- 
trated in Figures 2A-2C, one skilled in the art will under- 
stand that the rack assembly 10 may be disposed in a va- 
riety of other positions for securing an assortment of dif- 
ferent shaped and different sized objects to the vehicle 
12. 

[0035] As shown in Figure 2D, in another embodiment of the 



present invention, the rack assembly 10 includes an 
arched cover 18 for enclosing objects within the truck bed 
14. The arched cover 18 is formed in a manner that per- 
mits enclosure of objects within the truck bed 14 that are 
as tall as the roof 16 of the vehicle 12. The cover 18 can 
be secured to the sidewalls 20 of the truck bed 14, as well 
as to the rack assembly 10. 

[0036] | n one embodiment, the arched cover 18 is a soft panel 
collapsible top. The top includes a front end portion that 
is secured to the rear upper portion and side portions of 
the truck cab. This engagement may be accomplished by 
button fasteners, toothed fasteners, or other suitable fas- 
teners as desired. The rear end portion of the top is at- 
tached to the rack assembly 10 by similar fasteners. Al- 
ternatively, the rear end portion of the top can include a 
sleeve through which a portion of the rack assembly 
passes. In view of this structure, the top is extendable and 
collapsible along with the telescoping truck bed section 
24 of the rack assembly 10. 

[0037] in another embodiment, the arched cover 18 is a solid 

panel modular top. This top is comprised of separate pan- 
els that attach to the rack assembly 10, the sidewalls 20, 
and the rear upper portion and side portions of the truck 



cab for the purpose of constructing an inverted u-shaped 
enclosure. In other words, the rack assembly 10 and sur- 
rounding portions of the vehicle 12 can form a space 
frame for mounting the panels thereon. Other configura- 
tions of the cover 18 will be readily understood by one 
skilled in the art. Also, fasteners similar to those de- 
scribed for the soft panel collapsible top can be utilized 
for constructing the solid panel modular top and securing 
it to the vehicle 12. 

[0038] Referring now to Figures 3A-3C, there are shown cross- 
sectional views of the rack assembly 10. Figures 3A and 
3B are cross-sectional views of the rack assembly shown 
in Figure 1, as taken along lines 3A-3A and 3B-3B, re- 
spectively. Figure 3C is a cross-sectional view of the rack 
assembly 10 in a fully retracted position, taken along a 
longitudinal axis of the rack assembly 10. These views il- 
lustrate the telescopic fitting between two major sections 
of the rack assembly. 

[0039] Referring back to Figure 1, the rack assembly 10 is com- 
prised of a roof rack section 22 and a truck bed section 
24 that is telescopically fitted with the roof rack section 
22. 

[0040] The roof rack section 22 includes a first pair of supports 



26 that are positioned substantially parallel to each other 
along a longitudinal axis of the vehicle 12. These first 
supports 26 are fixedly attached to the roof 16 of the ve- 
hicle 12. In one embodiment, two or more leg portions 28 
extend downwardly from each support 26 for attachment 
to the roof 16 of the vehicle 12. However, it is understood 
that the first pair of supports 26 may be attached to the 
roof 16 by a variety of other suitable methods. Moreover, 
one or more cross members 64 extend between each of 
the first supports 26. These cross members 64 are in- 
tended to provide support for objects secured thereto. 
[0041] The truck bed section 24 of the rack assembly 10 includes 
a second pair of supports 30 that are telescopically cou- 
pled to the first pair of supports 26. As shown in the em- 
bodiment illustrated in the Figures 3A-3C, the second pair 
of supports 30 are sized for insertion into the first pair of 
supports 26. As best shown in Figure 3B, the supports 
have opposing detent flanges 32 for preventing the sec- 
ond pair of supports 30 from being completely extracted 
from the first pair of supports 26. One skilled in the art 
will understand that a variety of other suitable detent cou- 
plings or anti-separation mechanisms may provide for a 
telescopic fitting between the two pairs of supports 26, 



30. Also, it is understood that the second pair of supports 
30 may be sized for receiving the first pair of supports 26 
rather than for insertion into the first pair of supports 26. 
[0042] | n an alternative embodiment, as shown in Figure 3D, the 
truck bed section 24 includes an intermediate pair of sup- 
ports 34 telescopically fitted between the first pair of sup- 
ports 26 and a second pair of supports 30". The interme- 
diate pair of supports 34 is intended to permit the truck 
bed section 24 to extend a greater distance toward the 
rear of the vehicle 12. In this regard, this construction is 
similar to that of a telescoping antenna whereby supports 
with decreasingly sized diameters extend from a base 
support. 

[0043] Moreover, one or more supplemental cross members 64 
may be secured across the second pair of supports 30 (as 
shown in Figure 1), the intermediate pair of supports 34, 
or both pairs of supports if desired. These supplemental 
cross members 64 can provide additional support for 
lengthy objects placed across the rack assembly 10 when 
the rack assembly 10 is moved to an extended position. A 
variety of fasteners may be utilized to attach the supple- 
mental cross member 64 to the supports 30, 34. For ex- 
ample, the second pair of supports 30 may have a pair of 



holes 78 integrally formed within their interior sides. One 
of the holes 78 may be intended to receive a fixed nub 68 
extending from one end of the supplemental cross mem- 
ber 64 while the other hole 64 may be intended to receive 
a spring loaded nub 70 from the opposing end of the 
supplemental cross member 64. This spring loaded nub 
70 may also have a retractor arm 72 extending therefrom 
for allowing a user to retract the spring loaded nub 70 
from within the hole 78 of the second support 30 so as to 
detach the supplemental cross member 64 from the rack 
assembly 10. 

[0044] Referring back to Figures 2A-2C, each of the second pair 
of supports 30 has one or more substantially upright pil- 
lar members 36 downwardly extending therefrom. These 
pillar members 36 are intended to support the rack as- 
sembly 10 when objects are secured to the top of the rack 
assembly 10. Additionally, the pillar members 36 can be 
utilized for securing ropes, cords, or other fasteners 
thereto. Although the figures illustrate only one pillar 
member extending from the absolute rear of the support, 
it is understood that other constructions can be em- 
ployed. For example, substitute or additional pillar mem- 
bers may be coupled to a middle section of the second 



pair of supports 30. 
[0045] Referring now to Figure 4, there is shown a partial cross- 
sectional view of a slidable engagement between a bottom 
portion of a pillar member 36 and one of the sidewalls 20 
defining the truck bed 14 of the vehicle 12, in accordance 
with one embodiment of the present invention. Specifi- 
cally, the bottom portion of the pillar member 36 has a 
tongue portion 38 for engaging a groove 62 formed 
within a slotted rail 40. The slotted rails 40 are attached 
to the sidewalls 20 by way of screws 74, bolts, rivets, or 
other suitable fasteners as desired. These rails 40 are in- 
tended to slidably attach the truck bed section 24 to the 
sidewalls 20 of the vehicle 12. This tongue-in-grove en- 
gagement works in conjunction with the telescopic fitting 
between the truck bed section 24 and the roof rack sec- 
tion 22 so as to permit the truck bed section 24 to slide 
between the fully extended position and the fully retracted 
position. However, it is understood that a variety of other 
suitable fasteners may be utilized for providing the slid- 
able engagement between the pillar member 36 and the 
sidewall 20. 

[0046] Referring now to Figures 5A-5C, there is illustrated a fas- 
tener 42 coupled to the slotted rail 40 of the sidewall 20, 



according to one embodiment of the present invention. 
The fastener 42 is intended to secure the pillar member 
36 in a desired position on the sidewall 20. Specifically, 
the fasteners 42 prevent movement of the truck bed sec- 
tion 24 along the longitudinal axis of the vehicle 12. 
[0047] The fastener 42 includes a bracket 44 that is coupled to 
the pillar member 36 and is moveable along the length of 
the rail 40. The bracket 44 has a central opening 46 for 
surrounding the pillar member 36 and allowing the fas- 
tener 42 to secure the truck bed section 24 in a desired 
position. The bracket 44 also includes a pair of flanges 48 
for securing the bracket 44 to the rail 40. These flanges 
48 are intended to slide within respective channels 50 
formed within the rail 40 thereby allowing movement of 
the rack assembly 10 between retracted and extended po- 
sitions. 

[0048] As best shown in Figure 5C, the bracket 44 includes one 
or more holes 52 for receiving a bolt member 54 or the 
equivalent thereof. In one embodiment, the bolt member 
54 has a shaft 56 with external threading formed thereon 
for engaging internal threading of a nut member 76 that 
is disposed within the groove 62 of the slotted rail 40. In 
an alternative embodiment, the bolt member 54 may be 



secured to the rail 40 by a spring loaded mechanism lo- 
cated on an internal portion of the rail 40. The spring 
loaded mechanism may be positioned between the 
bracket 44 and a portion of the bolt member 54 in order 
to bias the bolt member 54 downward and into the slotted 
rail 40. However, the bolt member 54 may be secured to 
the rail 40 by a variety of other suitable mechanisms or 
constructions. 

[0049] The bolt member 54 also has a knob 58 integrated 

thereon for permitting a user to twist the bolt member 54 
so as to tighten the engagement between the bolt mem- 
ber 54 and the nut member 76. This engagement creates 
a friction fitting between the fastener 42 and the rail 40. 
As a result, the fastener 42 is secured to the rail 40 in a 
desired position and the rack assembly 10 is selectively 
fixed in the desired extended or retracted position. 

[0050] | n an alternative embodiment, as shown in Figures 6A and 
6B, the rail 40 may have a series of notches 60 formed 
therein for receiving an end portion of the shaft 56 so as 
to secure the fastener 42 in a desired position on the rail 
40. 

[0051] Referring now to Figure 7, there is shown a logic flow dia- 
gram depicting a method for manufacturing a rack as- 



sembly 10 for a vehicle 12 having a truck bed 14, in ac- 
cordance with one embodiment of the invention. The 
method commences in step 100 and immediately pro- 
ceeds to step 102. 

[0052] | n step 102, a second pair of supports 30 is inserted into 
a first pair of supports 26 that are sized to receive the 
second pair of supports 30. In one embodiment, each of 
the second pair of supports 30 passes through one of the 
first pair of supports 26 until opposing flanges 48 inte- 
grated on each of supports are engaged to each other. 
This coupling provides for the telescopic fitting detailed 
above. Then, the sequence proceeds to step 104. 

[0053] | n s tep 104, a pillar member 36 is coupled to each of the 
second pair of supports 30. A variety of fasteners may be 
utilized to accomplish this step. For example, a welding 
attachment, a series of bolt fasteners, or rivet fasteners 
may be employed. Then the sequence proceeds to step 
106. 

[0054] in step 106, the first pair of supports 26 is fixedly at- 
tached to the roof 16 of the vehicle 12. Each support 26 
has two or more leg portions 28 extending therefrom for 
attachment to the roof 16. The supports 26 are placed 
substantially parallel to each other on opposing sides of a 



longitudinal axis of the vehicle 12. Alternatively, other 
suitable positions may be utilized as desired. Once the 
supports 26 are positioned in the desired location, the leg 
portions 28 are fixedly attached to the roof 16 by bolts, 
rivets, or any other suitable fastener. Then, the sequence 
immediately proceeds to step 108. 

[0055] | n s tep 108, a bottom portion of each pillar member is sl- 
idably engaged to a slotted rail 40 integrated on one of 
the sidewalls 20 lining the truck bed 14. This step may be 
accomplished by a tongue-in-groove engagement be- 
tween the pillar member 36 and the rail 40. For example, 
the tongue portion 38 may be inserted into the groove 62 
at the rear portion of the rail 40. Moreover, a fastener 42, 
as described above, may be coupled to the slotted rail 40 
and placed adjacent to the pillar member 36 for securing 
the rack assembly 10 in a desired position. However, it is 
understood that a variety of other slidable engagements 
may be employed. 

[0056] while particular embodiments of the invention have been 
shown and described, numerous variations and alternate 
embodiments will occur to those skilled in the art. Ac- 
cordingly, it is intended that the invention be limited only 
in terms of the appended claims. 



